.
. s t i m u l a t e f e t a l lung growth. W e c h r o n i c a l l y st;died 18 f e t a l sheep t o determine i f FBM a f f e c t l u n g growth by t r a n s i e n t l y i ncreasing t h e t o t a l volume o f f l u i d (TVF) i n t h e p o t e n t i a l a i rways and a i r spaces. I n 14 fetuses, t h e trachea was l i g a t e d ; a c a t h e t e r w i t h an e x t e r i o r i z e d l o o p d i v e r t e d a l l tracheal f l u i d i n t o a s o f t i n t r a u t e r i n e bag. I n 4 fetuses, t h e trachea was pat e n t ; we aspirated tracheal f l u i d through a small catheter a f t e r occluding t h e g l o t t i s w i t h an i n f l a t e d b a l l o o n t i p p e d catheter. On a l t e r n a t e days, we a s p i r a t e d f l u i d from t h e lungs a f t e r >9 minutes o f e i t h e r FBM o r no FBM. The order o f c o l l e c t i o n vaFied. Using i n u l i n d i l u t i o n , 64.8f9.6X o f t h e TVF was aspirated through t h e tracheal catheters (mean fSD; s i m i l a r a f t e r FBM o r no FBM). I n every fetus, t h e volume a s p i r a t e d a f t e r FBM was g r e a t e r than t h a t aspirated a f t e r no FBM. These volumes, i n fetuses w i t h t h e l i g a t e d trachea, were 20.5i7.9 ml/kg a f t e r no FBM and 28.9f9.8 ml/kg a f t e r FBM (p<0.01). I n fetuses w i t h t h e patent trachea. these volumes were 20.7f2.5 a f t e r no FBM and 24.5f2.4 ml/kg a f t e r FBM (p<0.05). The d a i l y incidence o f FBM (both groups) and t h e tracheal f l u i d production r a t e ( l i g a t e d group) were s i m i l a r on both study days f o r each fetus. W e conclude: FBM i n t e r m i t t e n t l y increase t h e volume o f f l u i d t h a t can be a s p i r a t e d from t h e f e t a l lungs. This suggests t h a t t h e TVF i n t h e p o t e n t i a l airways and a i r spaces also increases; t h i s increase i n volume may s t i m u l a t e lung growth. ( PGE2 i n h i b i t s f e t a l breathing movements (FBM); t h e prostagland i n synthetase i n h i b i t o r , M, s t i m u l a t e s FBM. To determine i f these e f f e c t s a r e mediated through t h e peripheral chemoreceptors, we studied 13 chronically c a t h e t e r i z e d f e t u s e s ; 7 had b i l a t e r a l s e c t i o n s of c a r o t i d s i n u s and vagus nerves; 6 had sham operations. FBM (by t r a c h e a l c a t h e t e r ) and e l e c t r o c o r t i c a l a c t i v i t y (ECoA) were recorded continuously. After a c o n t r o l (C) period ( 1 9 . e 4 . 5 h ; mean S D ) we infused PGE2 (0.6i0.2 pg/kg/min) o r M (0.4t0.2 mg/kg/h) f o r 20.0f2.1 h per infusion. Infusions were separated > 48 h. The incidences and amplitudes of FBM were lower i n t h e d e r nervated group (Table) .
FBM ( --M 41.5+19.911° 84.1t6.8" 4.4t0.8" 9.7'1.8R 6.5t2.4" 14.0t2.7" (values-meantSD; OP<0.05 compared t o C; llP<0.05 compared t o Sham). Ilowever, t h e % change from C during infusions was s i m i l a r i n both groups a s were t h e ECoA, a r t e r i a l pH, P02, PC02 and pressures. We conclude t h a t peripheral chemoreceptor denervation s i g n i f i c a n t l y a f f e c t s FBM; however t h e e f f e c t s of PGE2 and M on FBM a r e not mediated through t h e peripheral chemoreceptors. (USPHS HL-27356). FBM i n chronic ovine f e t a l preparations a r e not affected by vagus o r c a r o t i d s i n u s nerve sections. However, t h e a o r t i c bodies may acquire r e s p i r a t o r y chemoreceptivity a f t e r c a r o t i d body denervation. To b e t t e r d e f i n e t h e r o l e of t h e s e chemoreceptors on the c o n t r o l of FBM, we chronically studied 14 f e t u s e s ; 7 had bil a t e r a l s e c t i o n of c a r o t i d s i n u s and vagus nerves and 7 had sham operations. FBM (by t r a c h e a l c a t h e t e r ) and e l e c t r o c o r t i c a l a c t iv i t y (ECoA) were recorded continuously a f t e r surgery. The i n c idence of FBM and amplitudes of t r a c h e a l pressure during 2 periods, 1-5 and 6-13 postoperative (PO) days were:
PERIPHERAL CHEMORECEPTOR DWERVATICN AFFECTS FETAL BREATHING MOVEMWTS (FBM) IN SHEEP. D T Murai
FBM (% time) Tracheal P r e s s u r e ( t o r r ) PO Day 1 2 3 4 5 6-13 3 6-13
Newman, J e f f r e y J. Poinerance, Sharyn J. Brown. UCLA School of Medicine, Cedars-Sinai Medical Center, Department of P e d i a t r i c s , Los Anseles. Pneumothorax (PT) remains a source of s i g n i f i c a n t morbidity and mortality i n t h e i n f a n t requiring mechanical v e n t i l a t i o n . The incidence of PT was evaluated i n our nursery over a one year period (Period A) during which one brand of suction c a t h e t e r was used.
In t h e ensuing 5% months (Period B), a second brand of suction c a t h e t e r was used. Excluding i n f a n t s with hypoplastic lungs, PT occured i n 26 of 127 (20%) v e n t i l a t e d i n f a n t s i n Period A, and i n 4 of 46 (8.7%) i n Period B (x2=3.27; .05<p<. 10). In low birth-weight (LBW) i n f a n t s (<I250 gms), 17 of 53 (32%) sustained PT i n Period A, and 3 of 14 (21%) i n Period B (p=NS). In Period A, 6 of 53 (15%) L B W i n f a n t s sustained low pressure PT (peak i n s p i r a t o r y pressure <20 cm H20; range 8-20; 8=15). Three of t h e s e i n f a n t s l a t e r died. I n Period B, none of 14 (0%) LBW i n f a n t s sustained low pressure PT (x2=2.40; .10<p<.20). We intend t o complete a f u l l y e a r ' s experience with t h i s second brand of suction c a t h e t e r .
A f a c t o r i n t h e preference by nursing personnel f o r a particul a r brand of c a t h e t e r , is i t ' s ease of passage through t h e endot r a c h e a l tube, s t i f f e r c a t h e t e r s passing more e a s i l y . Increased s t i f f n e s s , however, may i n c r e z s e t h e r i s k of trans-bronchial puncture. Two of our low pressure PT i n f a n t s , i n f a c t , had l a r g e "plugs" suctioned p r i o r t o a i r leak being noted. Routine monit o r i n g of the incidence of pneumothorax a s i t r e l a t e s t o t h e brand of s u c t i o n c a t h e t e r u t i l i z e d , may be advisable.
ELECTROLYTE COMPOSITION OF THE ALVEOLAR SUBPHASE I N ANESTHC:IZEX! RRBBITS. Dennis W. Nielson (Spons. by
Michael A. Simmns), University of Utah, Department of P e d i a t r i c s , S a l t Lake City.
The a l v e o l a r epithelium s e c r e t e s an aqueous f l u i d , t h e subphase (AS), i n t o i t s lumen that m y have a number of inportant e f f e c t s on s u r f a c t a n t function and that might r e f l e c t i n i t s comp o s i t i o n some mechanisms by which t h e a l v e o l a r epithelium contrib u t e s t o c o n t r o l of lung water. Other s t u d i e s have documented v i t r o e f f e c t s of e l e c t r o l y t e s on s u r f a c t a n t function and a c t i v e t r a n s p o r t of i o n s with associated water f l u x e s by o t h e r respirat o r y e p i t h e l i a . Therefore, we undertook a d i r e c t study of t h e i o n i c conposition of t h e AS.
Rabbits were anesthetized and connected t o a r e s p i r a t o r with a t r a c h e a l cannula. The exposed r i g h t upper lobe was r e s t r a i n e d , and a l v e o l i v i s i b l e t h r o t h e p l e u r a were punctured with microelectrodes s e l e c t i v e f o r N E K+, Ca++ and C1-, and with a non-selective KC1 e l e c t r o d e . I n t h e AS, ~a + = 135 + 5meqfi ( m e a n t SD, n = 5 ) , K t = 7.3 + 0.7 ( n = 5 ) , ~a + + = 3.2 T 0.4 ( n = 5) and C1-= 103 t 5 ( n = 19T. The alveolopleura? p o t e n t i a l d i f f e r e n c e (PD) was -3.5 + 0.8 m V (lumen negat i v e , n = 34). Only a l v e o l a r was d i f f e r e n t from i t s serum concentration ( p 0 . 0 0 1 ) . Thus, we have evidence t h a t t h e r e is l i t t l e o r no a c t i v e t r a n s p o r t of C1-and that t h e r e might be a c t i v e exchange of ~a + / @ t h a t i s not explained by t h e PD. Such a mechanism might be associated with a f l u x of water from t h e a l v e o l a r lumen and might explain i n p a r t t e smll volume of water i n t h e AS. F i n a l l y , t h e a l v e o l a r Ca i s much higher than t h a t found i n f e t a l lung l i q u i d . This higher cat+ f a c i l i t a t e s s u r f a c t a n t sprezdi;.g a1'27~jmmns), University of ,ah, ~a r t m n t of P e d i a t r i c s , S a l t Lake City, The a l v e o l a r epithelium (AE) of f e t a l lungs a c t i v e l y transp o r t s C1-i n t o t h e a l v e o l a r lumen, r e s u l t i n g i n a high concent r a t i o n of C1-i n f e t a l lung f l u i d . REcently, we found t h a t i n t h e aqueous subphase (AS) of mature a l v e o l i t h e C1-Concentrat i o n i s equal t o t h a t i n serum, c o n s i s t e n t with l i t t l e o r no a c t i v e t r a n s p o r t of C1-by t h e r e s t i n g AE. I f a C1-pump e x i s t s i n mature AE, then drugs t h a t s t i m u l a t e o r decrease a c t i v e C1-t r a n s p o r t in o t h e r t i s s u e s might alter t h e concentration of C1-i n t h e AS. To test this hypothesis, we measured t h e Concentrat i o n o f Cl-in t h e AS of a n e s t h e t i z e d r a b b i t s before and a f t e r intravenous t e r b u t a l i n e (0.3 mg/kg), a drug t h a t s t i m u l a t e s a c t i v e C1-t r a n s p o r t in o t h e r types of r e s p i r a t o r y e p i t h e l i a .
The measurements were m d e by puncturing a l v e o l i v i s i b l e through ave max ave max t h e p l e u r a with a C1-s e l e c t i v e microelectrode. Baseline Cl-=-Denerv4.5 10.1 11.4 21.7 2 0 . 5 1 7 . 0 2.5 7.4 2.6 6.7
98 5 5 meq/L (mean + SD, n = 5 ) . The C1-increased t o 116 5 4 (5.2) (6.7) ( 9 . 4 ) (10.9) (11.5) (7.2) (0.4)(2.0) (0.6)(1.7) ( n = 5 ) within 30 t o 40 min a f t e r t h e t e r b u t a l i n e , a s i g n i f i c a n t (5 m g / k g ) , Lu~own t o block C1-t r a n s p o r t i n o t h e r t i s s u e s , 60
[Values=X(SD); a l l comparisons of denerv t o sham, p<0.05 except min a f t e r t h e t e r b u t a l i n e . I n those r a b b i t s t h e b a s e l i n e C1-= day 5.1 ECoA, a r t e r i a l pH, PO2, PC02 and blood pressures were 94 5 meq/L, 30 t o 60 min a f t e r t e r b u t a l i n e Cl-= 114 + 3, and s i m i l a r i n both groups. Throughout t h i s study, t h e d a i l y mean 20 min a f t e r furosemide C1-= 101 + 5. Furosemide without p r i o r incidence of FBM and t r a c h e a l pressures during FBM i n the denert e r b u t a l i n e d i d not change AS C1-Tn = 5 ) . BAsed on t h e s e d a t a . vated group were lower than i n t h e sham group. We conclude t h a t t h e ~l--pwnp found i n t h e AE of f e t a l lambs i s much l e s s a c t i v e t o t a l peripheral chemoreceptor denervation s i g n i f i c a n t l y a f f e c t s o r i n a c t i v e i n mature lungs of r a b b i t s , but it can be stimulated the incidence and amplitudes of FBM i n sheep. (USPHS HL-27356) .
and blocked by appropriate drugs.
